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(54) Device for handling a freshly printed sheet 



(57) A sheet media handling system (20) is provided 
for use in supporting a sheet ("P") ejected from a wet- 
ink hard copy apparatus (10) output port (19) while ink. 
on a preceding sheet ink an output tray 16 is allowed 
time to dry before depositing the succeeding on top 
thereof. The system employs a pair of guides (207, 208) 
having an elongate channel (205) therebetween which 
receives a predetermined side edge of an ejected sheet. 
The channel bends the sheet in order to stiffen the sheet 



along its longitudinal axis such that only one edge need 
be supported. Once a trailing edge 304 of an advancing 
sheet is ejected from the output port, a lower guide (208) 
is retracted whereby the sheet falls under the force of 
gravity onto the output media stack ("S") in the output 
tray. Several advantageous lower guide upper surface 
(208') constructs are disclosed. The advantages of the 
use of a guide mechanism (11 20, 1121 ) on each side of 
the advancing output sheets is discussed. 
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D scription 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates generally to hard 
copy apparatus and, nnore particularly, to a method and 
apparatus tor handling wet-print, cut-sheet, media out- 
put in order to extend passive drying time before contact 
occurs between consecutively ejected sheets 

2. Description of Related Art 

[0002] Because some hard copy apparatus use liquid 
inks, toners, and colorants (generically referred to here- 
inafter as "ink') and because output print media sheets 
- paper, envelopes, card stock, and the like (synony- 
mously referred to hereinafter as "sheets" or "paper") - 
often are stacked immediately after printing, such wet 
systems have experienced difficulty with blotting and 
smearing of ink upon contact between consecutively de- 
posited sheets in the output tray. For example, in a con- 
ventional ink-jet hard copy apparatus - such as a com- 
puter printer, a copier, a facsimile machine, or the like 
(synonymously referred to as a "printer" hereinafter) - 
sheet media are directed through a print cycle which in- 
cludes picking up a sheet from an input tray, feeding it 
through the printer's printing station, and then ejecting 
it through an output port. Once ejected, the sheet usually 
is deposited in an output tray, consecutive sheets piling 
one on top of one another to form an output stack. The 
blotting and smearing problem has been particularly ap- 
parent where the ink drying time consistantly exceeds 
the time between printing of consecutive sheets. These 
detrimental effects are more pronounced in special print 
media, such as transparencies and glossy photographic 
quality papers where drying time is substantially longer 
than for plain paper. 

[0003] Although a variety of solutions have been pro- 
posed for this problem, providing adequate ink drying 
time without some cost to the throughput efficiency, ver- 
satility, or paper size or composition limitations remains 
an issue for the system designer. Some printer manu- 
facturers have attempted to eliminate ink smearing and 
blotting problems by decreasing the ink drying time. One 
solution has been to employ quick-drying ink. Another 
has been to employ special paper. Special inks and pa- 
per increase the cost of operation for the end-user and 
optimizing the dry-time factor may compromise other 
Important parameters such as print quality or perma- 
nence. Yet another solution has been to provide a sep- 
arate, active drying device adjacent the paper output 
path. Providing a separate drying device adds to the 
complexity and cost of th printer itself. A further solution 
has been to impose a delay on the deposit of each sheet 
into th stack to provide the previously printed sheet with 
adequate drying time. The most basic of such solutions 



have involved simply slowing printer throughput by cre- 
ating an artificial time delay betwe n the printing of con- 
secutive sheets. This solution is contrary to the design 
goals of improving printer efficiency and throughput. 

s [0004] Stilt another solution has been to employ an 
ejection path passive drop scheme. A sheet emerging 
from the printer's output port is guided along the top of 
rails which suspend the sheet above the output tray. At 
the completion of printing and release of the trailing 

10 edge from the printing station or a downstream paper 
transport device, the sheet simply drops from the rails 
of its own weight. This gives the previously printed sheet 
further drying time. However, passive drop schemes are 
not always reliable due to cockling of sheets receiving 

IS dense print patterns. A cockled sheet may hang up on 
the rails and thus be pushed forward and out of the print- 
er by the next sheet. 

[0005] Another solution to the problem involved the 
use of an ejection path active drop mechanism where 

20 an output sheet is guided along the top of a pair of mov- 
able wings which temporarily support the sheet above 
the output tray. At the completion of printing and release 
of the trailing edge from the printing station or down- 
stream paper transport device, the wings retract, allow- 

25 jng the sheet to fall. Again, the previously printed sheet 
is provided with extended dry time. Active wing mecha- 
nisms add complexity and cost to hard copy apparatus. 
Moreover, they are generally coupled to fixed pivot 
mechanisms and thus dictate the width of paper used 

30 in the printer. Another phenomenon associated with 
movable wing mechanism is "sheet sail," where the 
dropping sheet flies out of the paper as the wings are 
retracted. 

[0006] U.S. Patent No. 5,603,493 by Kieran Kelly ( 
35 Feb. 1 8, 1 997) for a System for Use in Handling Media 
teaches a sheet media handling system employing an 
edge guide mechanism providing a sheet stiffening 
bowing of an output sheet to hold the sheet above the 
output tray until released (assigned to the common as- 
40 signee of the present invention and incorporated herein 
by reference). The present invention provides improve- 
ments on such mechanisms. 

SUMMARY OF THE INVENTION 

45 

[0007] In Its basic aspects, the present invention pro- 
vides a print media handling apparatus for supporting 
media during advancement along a predetermined flow 
axis. The apparatus includes: a media guide device 

50 forming a pair of spaced media guide surfaces which 
extend generally along the flow axis to define an elon- 
gate channel between the pair of media guide surfaces 
such that advancing media is supported along a print 
medium edge by the pair of media guide surtac s and 

55 directed downstream along the flow axis thereby, the 
channel including at least one segment which extends 
angulariy upward from the flow axis in a plane so as to 
establish a sheet-stiffening bend in the advancing me- 
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dia; and one of the pair of media guide surfaces is rriov- 
able such that the advancing nnedia Is selectively re- 
leased frotT) the channel by moving the one of the pair 
of media guide surfaces, 

[0008] In another basic aspect, the present invention 
includes a wet ink print media handling system for sup- 
porting media ejected through an output port of a printer 
along a generally horizontail output axis, the printer de- 
positing consecutive output media sheets onto a surface 
that lies in a plane subjacentty parallel to the axis. The 
system includes: at least one print media guide mecha- 
nism having an upper guide and a lower guide defining 
an elongate channel therebetween configured nominal- 
ly to extend downstream from a first predetermined side 
edge of the output port for receiving a corresponding first 
predetermined side edge of a sheet of media ejected 
through the output port, the channel including an elon- 
gate first channel segment extending substantially par- 
allel to the output axis and an elongate second channel 
segment turning upwardly from the first channel seg- 
ment to establish a stiffening bend in the sheet of media 
ejected through the output port, the guide mechanism 
including a release mechanism for selectively retracting 
the lower guide such that the sheet of media is expelled 
from the print media guide mechanism into the surface. 
[0009] In another basic aspect, the present invention 
provides an ink-jet hard copy apparatus. The hard copy 
apparatus includes: a print media input tray; an output 
tray having a substantially horizontal output tray floor; a 
printing zone located in a paper path between the input 
tray and the output tray: a paper transport mechanism 
adjacent the input tray and the output tray, for sheet 
feeding print media sheets sequentially from the input 
tray along the paper path through the printing zone to 
the output tray; a print media first guide mechanism, 
mounted superjacent the output tray, to capture a pre- 
determined first side edge of a print media sheet output 
by the paper transport mechanism, the first guide mech- 
anism having an upper guide having a lower guide sur- 
face and a lower guide having an upper guide surface 
wherein the lower guide surface and upper guide sur- 
face form a first channel therebetween, the first channel 
having an upstream segment defining a plane substan- 
tially parallel to and above the output Jray floor and a 
downstream segment rising upwardly from the plane 
such that a sheet-stiffening bend is imparted to the sheet 
output as the sheet is ejected by the transport mecha- 
nism through the first channel; and a media release 
mechanism coupling the paper transport mechanism to 
the lower guide such that the lower guide is selectively 
retractable wherein the sheet is dropped by the guide 
mechanism toward the output tray floor. 
[0010] In another basic aspect, the present invention 
provides a m thod for preventing premature contact be- 
tween consecutive sheets of output print media having 
wet ink print thereon. The method includ s the steps of: 
receiving a first sheet of advancing output print media 
having wet ink print thereon at an output stacking area 
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having a substantially horizontal floor plane; consecu- 
tively receiving and holding in a plane above the floor 
plane each subsequent sheet of advancing output print 
media along a longitudinal edge of each the subsequent 
s sheet ; imparting an upward bend to the subsequent 
sheet by directing a leading edge of the sheet at an an- 
gle of ascension from the substantially horizontal plane 
wherein the angle is predetermined to impart a sheet- 
stiffening bend to the sheet such that the sheet is sup- 
ported above the output stacking area by holding the 
longitudinal edge until a trailing edge of the subsequent 
sheet is received; and following receiving the trailing 
edge and holding the subsequent sheet for a time period 
sufficient for drying ink on a sheet, releasing the subse- 
quent sheet to fall under force of gravity onto each im- 
mediately preceding sheet in the output stacking area. 
[0011] It is an advantage of the present invention that 
It avoids smearing or blotting of ink which results from 
premature contact between consecutively ejected wet 
ink hard copy output, 

[0012] It is an advantage of the present invention that 
it provides a compact, single sheet print media output 
buffer for wet ink printers, adaptable to working with any 
width of media. 

[0013] It is an advantage of the present invention that 
it provides a wet ink sheet media ejection system that 
works in concert with gravity, allowing the media to begin 
moving away from the paper path as soon as an ejection 
cycle commences. 

[0014] It is another advantage of the present invention 
that it provides simple and effective mechanisms for ac- 
tuating media ejection systems. 
[0015] Other objects, features and advantages of the 
present invention will become apparent upon consider- 
ation of the following explanation and the accompanying 
drawings, in which like reference designations repre- 
sent like features throughout the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIGURE 1 is a perspective view of an exem- 
plary sheet media ink-jet printer incorporating the 
present invention. 

[0017] FIGURE 2 is a front perspective view of the wet 
ink- print media handling system in accordance with the 
present invention in a "PRINT POSITION." 
[0018] FIGURE 3 Is the wet ink print media handling 
system in accordance with the present invention as 
shown in FIGURE 2 with an exemplary sheet of paper 
traversing a paper path therethrough. 
[0019] FIGURE 4 is a rear perspective view of the wet 
ink print media handling system in accordance with the 
present invention as shown in FIGURES 2 and 3. 
[0020] FIGURE 5 is a front p rspectivevi w of the wet 
ink print media handling system in accordance with the 
pres nt invention as shown in FIGURE 2 but in a posi- 
tion between the PRINT POSITION and a full "EJECT 
POSITION." 
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[0021] FIGURE 6 is a rear perspective view of the wet 
ink c.nt media handling system in accordance with the 
present invention as shown in FIGURE 5. 
[0022] FIGURE 7 Is a front perspective view of the wet 
ink print media handling system in accordance with the 
present Invention as shown In FIGURES 2 and 5 but In 
the full EJECT POSITION. 

[0023] FIGURE 8 is the wet ink print media handling 
system in accordance with the present invention as 
shown in FIGURE 3 but in the full EJECT POSITION as 
shown in FIGURE 7. 

[0024] FIGURE 9 is a rear perspective view of the wet 

ink print media handling system in accordance with the 

present invention as shown in FIGURE 8. 

[0025] FIGURES 10A through IOC show detail of a 

camming mechanism used in accordance with the 

present invention as shown in FIGURES 2 through 9 in 

which: 

[0026] FIGURE 1 0A shows the PRINT POSITION. 
[0027] FIGURE 1 0B shows the between PRINT and 
EJECT POSITION, and 

[0028] FIGURE 10C shows the EJECT POSITION. 
[0029] FIGURES 11 through 11 B show an alternative 
embodiment of the present invention in which: 
[0030] FIGURE 11 is a perspective view of an alter- 
native embodiment of the present invention as shown 
in FIGURES 2 through 9 with the wet ink print media 
handling system in a PRINT POSITION. 
[0031] FIGURE 11 A is an elevation view of the em- 
bodiment of FIGURE 11, and 

[0032] FIGURE 11 B Is a planar top view of the em- 
bodiment of FIGURE 11 and 11 A. 
[0033] FIGURE 12 is a perspective view in accord- 
ance with the present invention as shown in FIGURE 11 
in the EJECT POSITION. 

[0034] FIGURE 1 3 is a schematic representation of a 
sheet of paper supported by the wet ink print media han- 
dling system as shown in FIGURES 11- 11 A and 12. 
[0035] FIGURE 1 4 is perspective view in accordance 
with the present invention as shown in FIGURES 11- 
11 A and 12 for a system for supporting ejected wet ink 
print media along both edges of the print media in the 
PRINT POSITION. 

[0036] FIGURE 15 is a detail drawing of a lower media 
guide element of the present Invention as depicted in 
FIGURES 1 through 4. 

[0037] The drawings referred to in this specification 
should be understood as not being drawn to scale ex- 
cept if specifically noted. 

DESCRIPTION OF THE PREFERRED EMBODIfy/IENT 

[0038] Reference is made now in detail to a specific 
mbodiment of the pr sent invention, which illustrat s 
the best mode presently contemplated by the inventors 
for practicing the invention. Alternative embodiments 
are also briefly described as applicable. 
[0039] With reference to FIGURE 1, an exemplary 



ink-j t printer 10 includes a chassis 12 having an input 
tray 1 4 and an output tray 1 6. The input tray 1 4 functions 
to contain and align a stack of cut-sheet print media prior 
to transport to an internal printing station (not shown) as 

s would be well known in the art. The output tray 16 re- 
ceives and holds a stack 17 of ejected sheets. A paper 
transport mechanism 18 directs the sheets along a pa- 
per path from the input tray 14 through the printing sta- 
tion and to an output port 1 9 through which they are con- 

10 secutively ejected onto the output tray 1 6. Output is gen- 
erally horizontal along media flow axis "A." The output 
tray 1 6 has a floor 1 6a generally lying in a plane parallel 
to the horizontal axis "A" at some vertical drop distance 
therebelow. As wilt be recognized by a person skilled in 

IS the art, some low-cost and portable hard copy apparatus 
merely eject the printed sheets on to a desktop or other 
workplace surface. The present invention is equally suit- 
ed to use with such a trayless output implementation. 
[0040] In accordance with the present Invention, the 

20 printer 1 0 is provided with an output media handling sys- 
tem, designated generally as element 20. which tempo- 
rarily supports a printed sheet "P" being ejected by the 
transport mechanism 1 8 along axis "A" above the output 
stack 17 for a time during which a preceding ejected 

25 printed sheet "S" atop the output stack 17 is afforded 
additional drying time. Once the ink on sheet "S" has 
been afforded this additional drying time and before the 
next consecutive sheet is transported out of the printing 
station, sheet "P".is released to fall into the output tray 

30 16. Optimally, the release of sheet "P" will correspond 
with the completion of printing and output transport to 
avoid slowing the printer 10 throughput cycle time. The 
system 20 can be mounted on either side of the output 
tray 16 region of the printer 10, and is preferabably 

3S mounted to the side of the printer which is designed to 
act as the reference edge for print media loading and 
feeding. Note also that, a media handling system in ac- 
cordance with the present invention can Include mech- 
anisms mounted on both sides of the output port 19 to 

40 guide both lateral edges of an ejected media sheet; one 
such embodiment will be discussed hereinafter in fur- 
ther detail with respect to FIGURE 14. where one sys- 
tem is a near mirror image of the other. 
. [0041] Referring to FIGURES 1 , 2, 3, and 4, the han- 

45 dling system 20, is shown with its components in the 
printing operation, paper feed. PRINT POSITION. The 
paper transport mechanism 18 incorporates a cut-sheet 
paper feed roller 201. mounted on a drive shaft 202 
(FIGURES 2 and 4; drive motor not shown) and a pinch 

so roller 203 which receive a leading edge of the output 
sheet "P" through a nip therebetween which become an 
active part of the system 20. FIGURE 3 depicts the "PA- 
PER PATH" by labeled arrow 301 . The leading edge 303 
of an output sheet "P" is direct d into a elongate chan- 

ss nel, or slot, 205 betw en a pair of narrowly spaced 
guides: an upper media guid 207 and a lower m dia 
guide 208. The channel 205 thus defin s an output track 
for sheets as they are consecutively ejected from the 
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printer output port 1 9. Sheets are not pinched between 
the guides 207, 208, but rath rare pinched between the 
paper feed roller 201 and the pinch roller 203 and are 
captured within the channel 205 by frictional forces suf- 
ficient to support the sheet "R" Therefore, in the paper 
feed PRINT POSITION, the gap "T" (FIG. 3) defined by 
a lower surface 207' (FIGS. 2 and 3 only) of the upper 
media guide 207 and an upper surface 208' of the lower 
media guide 208 is preferably only slightly greater than 
the thickness of the maximum thickness of a conven- 
tional, flexible, sheet media that is compatible with the 
printer 10; e.g., preferably a gap "T" in the range of ap- 
proximately an eight-tenths (0.8) millimeter to one-and- 
two-tenths (1.2) millimeters. 

[0042] In accordance with the present invention, the 
upper media guide 207 and lower media guide 208 are 
independently functioning. The upper media guide 207 
is fixed to, or integrally formed with, a support structure, 
or frame, which includes a front wall 211, a back wall 
210, a substantially vertical rear side wall 212, and a 
lower mounting fixture 213. The lower mounting fixture 
21 3 includes apertures 215,216 and mounting tabs 21 7, 
218. or other known in the art mechanisms for mounting 
the system 20 to the printer 1 0. As shown in FIGURE 1 , 
once mounted, the system 20 establishes a fixed rela- 
tionship for the output ejection paper path 301 relative 
to the output tray 1 6. 

[0043] As shown in FIGURE 3.. the channel 205 has 
a lead-in zone. "Z^ . " The leading edge 303 of an advanc- 
ing output sheet will pass from the printing zone "Z^" of 
the printer to a media guide inlet 209 defined by a lead- 
in zone Zi divergence of the upper and lower guides 
207, 208, typically at an included angle of approximately 
forty-five degrees. The paper leading edge 303 pro- 
ceeds to be guided into the gap "T" between the upper 
surface 208' and lower surface 207' of the respective 
guides 208. 207. 

[0044] In the paper path 301 direction of travel, the 
channel 205 next provides a downstream travel flat 
zone. "22" between the upper media guide 207 and low- 
er media guide 208 in a plane generally aligned to the 
print zone 'Z^' and in or substantially parallel to axis 'A. 
" The flat zone "Z2" of the channel 205 is followed by a 
downstream upwardly angled sheet exit zone "Z^." The 
upward bend angle as shown in FIGURE 3 has an angle 
"a" in the range of approximately five (5) to twenty-five 
(25) degrees from the plane of flat zone "Zg." It should 
be noted that the flat zone "Zg" may be considered op- 
tional; that is, the entrance zone "Zi" can be followed 
immediately by the exit zone "Zs" for some in another 
Implementation. The channel segment flat zone "Zg"* has 
a preferable length in the range of approximately zero 
(0) to fifteen (15) millimeters; the channel segment exit 
zon "Z3" has a preferable length in the range of fifteen 
(15) to twenty-five (25) millimeters. 
[0045] The channel 205 has a depth, perpendicularly 
oriented with respect to axis "A/ along the plane of the 
paper path 301 defined by the rear wall 212 in conjunc- 



8 

tion with the lower surface 207* of the upper media guide 
207 and the upper surface 208* of the tower media guide 
208. The channel depth is designed to capture a lateral 
edge of the ejected sheet between the surfaces 207', 

s 208' such that the paper edge will not catch or bind with 
the inner most surface of the channel 205 and simulta- 
neously, the upper guide 207 does not extend overly into 
the plane of the ejected sheet where it could potentially 
smear any wet ink between the margins of the printed 

10 sheet. The lower media guide upper surface 208' has a 
downstream flare region such that the width "W^" (FIG. 
2 only) at the outer extremity of the system 20 is greater 
than the generally constant width "W2" of the upper me- 
dia guide 207, wherein Wg is also the initial upstream 

IS channel depth. In the preferred embodiment, the upper 
media guide 207 has a cross-channel width dimension 
in the range of approximately three (3.0) to five (5.0) mil- 
limeters; 3.4 millimeters being the de facto industry 
standard tor the minimum margin. Thus, the lower me- 

20 dia guide 208 has an added width provided by the flare 
region which increases support for the ejecting sheet "P, 
" while allowing a narrow upper media guide that will not 
smear ink adjacent the margin of the printed output 
sheet. The inward extension of the lower media guide 

25 208 further helps to maintain media sheet "P" shape as 
it is ejected from the transport mechanism 18. Without 
the added support, ejected sheet media "P" tends to sag 
toward its longitudinal center axis and pull out of the 
channel 205. This flared section begins, in the flat zone 

30 "Z2" and continues through the exit zone "Z3, " as needed 
in any specific design implementation. As best seen in 
FIGURE 2, the lower media guide 208 is also provided 
with an inward declination, or curvature: region along 
the paper path 301 direction, generally in-board of the 

35 channel 205 between the lower surface 207' and the up- 
per surface 208*. If declined at an angle, the angle of 
declination should be in the range of approximately five 
degrees (5*) to fifteen degrees (15*). In the preferred 
embodiment, it has been found advantageous to use a 

40 convex curved upper surface 208', tangential to the 
plane of the sheet "P" in the paper path 301 and having, 
as shown in FIGURE 15, a radius of curvature "R" in the 
range of fifty (50) to one-hundred (100) millimeters. The 
shape of the in-board extension of lower media guide 

45 208 is designed to complement the shape that the media 
naturally takes as it is angled upwardly in exit zone "Zs." 
[0046] The lower media guide 208 is a separate piece 
part mounted to pivot about a rotational pivot axis. The 
pivot axis is substantially immediately out-board of the 

so paper path 301 and generally parallel to the composite 
or average direction of the paper path as the paper 
moves through zones Z^ - Z3. As best seen in FIGURES 
2 and 4. the lower media guide 208 is mounted to the 
m chanism's frame front wall 211 and back wall 210 

ss (FIG. 2) by simple pins 221 (one shown) which rotate as 
journals through bearing ap rtures in the walls 211 . 210 
located at each end ofthe lower media guide. 
[0047] Note that as seen in FIGURE 3. the channel 
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205 causes deflections of the media so that a sheet ad- 
vancing along the paper path 301 is provided with a 
sheet-stiffening bend along the media longitudinal axis 
through the channel with the leading edge 303 being di- 
rected to be higher than the trailing edge 304. In oper- 
ation, the overall sheet bending defines a complex ge- 
ometric shape, having the main bend somewhat diago- 
nally oriented, with the channel side bending upwardly 
while the opposite side remains somewhat horizontally 
straight forming the complex geometric shape that caus- 
es the stiffening sufficient to maintain the sheet in the 
system 20. The system 20 is configured to begin this 
longitudinal bending of an advancing ejected sheet "P" 
(FiG. 1 ) at a distance from the printer's output port 1 9 in 
order to stiffen the advancing sheet without transmitting 
forces from the sheet-stiffening bend back into the print- 
ing zone "Z4' which would have a detrimental effect on 
printhead-to-media distance which in turn would affect 
print quality. The distance from the downstream extrem- 
ity of the print zone "24" to the entrance of the flat zone 
"23" should thus be minimized for the range of deflection 
angles set forth hereinbefore without inducing this feed- 
back. 

[0048] As shown in FIGURES 2 through 9, a pivot 
mechanism 223 for lower media guide 208 position con- 
trol is connected to a drive motor (not shown) and as- 
sociated with a drive cam 401 on the lower media guide 
208 by a lever 225. As shown in FIGURE 4. the lever 
225 is biased by a spring 405 toward the PRINT POSI- 
TION of FIGURES 2 - 4. The timing and motion of the 
pivotally mounted lower media guide 208 is controlled 
by the printer electronics as would be known in the art. 
In the shown embodiment the lever spring 405 pulls the 
lever 225 against a stop such that in the PRINT POSI- 
TION the distal end 227 of the lever does not touch the 
cam 401 of the lower media guide 208. Without interfer- 
ence from the lever 225, the lower media guide 208 is 
biased at one of the pivots to stop in the PRINT POSI- 
TION, shown in FIGURES 2 through 4 such as by a sim- 
ple torsion spring, or other suitable bias mechanism as 
would be known in the art. The bias force is chosen to 
hold the lower media guide 208 tightly against such a 
stop as sheet media passes through the channel 205. 
The force should be selected to maintain the PRINT PO- 
SITION for the most stiff media compatible with the print- 
er 10 design. In the preferred embodiment for media up 
to two hundred (200) gram/meter^ weight (110# index) 
use, it has been found that a torque in the range of two 
hundred (200) gram-meter to five hundred (500) gram- 
meter will pass media sheets through the channel 205 
without rotating the lower media guide 206 downwardly, 
yet will rotate in the event of a media jam in order to 
prevent damage to the mechanism and to facilitate pa- 
per jam cl aring. While not shown, it is possible to pro- 
vide an adjustable stop mechanism for the low r media 
guide 208 which could also be us d to vary the width 
and h ight of the channel 205. Returning to FIGURE 3 
and referring also to FIGURES 5 through 9. after com- 
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pletion of printing, the trailing edge 304 of the paper "P' 
travels through the nip between the feed roller 201 and 
the pinch roller 203. At this time, the printer controller 
lowers the pivot mechanism 223. As the pivot mecha- 
s nism 223 is lowered, a bottom camming surface 223' 
(FIGURE 8) presses against a proximate extremity 224 
of the lever 225, rotating the lever about the lever pivot 
226 and extending the spring 405 (FIGURE 5). A distal 
extremity 227 of the lever 225 presses against the cam 

10 401 on the lower media guide 208. rotating the guide 
against its bias. A mid-rotation position of the lower me- 
dia guide 208 is depicted in FIGURES 5 and 6. As the 
rotation continues, the lower media guide 208 ap- 
proaches a full rotation of approximately ninety degrees 

IS (90^). folding into a cavity 231 formed by the rear side 
wall 21 2, front wall 21 1 , back wall 210, and lower mount- 
ing fixture 213 of the frame as depicted in FIGURES 7 
and 8. As best seen in FIGURES 4 and 1 0A - IOC detail 
with respect to the vertical wall 21 2 as shown in FIGURE 

20 4, the lever 225 slides onto a flat 401 * of the cam 401 of 
the lower media guide 208. The purpose of the flat 401' 
is to complete the rotational drop of the lower media 
guide 208 before the pivot 223 is fully rotated given rea- 
sonable tolerances on the final rotation angle of the piv- 

25 ot. FIGURE 10A shows the camming action and corre- 
sponds to the PRINT POSITION of FIGURES 2 - 4 and 
FIGURE 10B corresponds to the BETWEEN PRINT 
AND EJECT POSITIONS of FIGURES 5 and 6. Beyond 
this rotation, as depicted in FIGURE IOC, the lower me- 

30 dia guide 208 is fully lowered into the sheet EJECT PO- 
SITION as shown in FIGURES 7 and 8. 
[0049] With the lower media guide 208 fully rotated 
downwardly, the unsupported media sheet "P" is free to 
fall into the output tray 1 6 onto media stack "S" (FIG . 1 ). 

3S The pivot 223 is rotated back to the PRINT POSITION 
as shown in FIGURES 2 - 4 and the lever 225 and lower 
media guide 206 follow. Note that the height of the sys- 
tem 20 must be such that the media sheets fall a dis- 
tance such that the lower media guide 208 will always 

40 clear the top of the stack "S" when containing its maxi- 
mum capacity, e.g., fifty sheets, as it rotates back up 
toward the PRINT POSITION to receive the next con- 
secutive printed sheet from the transport mechanism 
18. 

45 [0050] Turning now to FIGURES 11, and 11A, an al- 
ternative embodiment of the wet ink media handling sysr 
tern 1120 is depicted. In this embodiment, the media 
guides and lower media guide positioning mechanism 
are simplified over the camming mechanism as shown 

50 in FIG URE S 2 - 1 0. Different upper and lower guide con- 
structs are also demonstrated. 

[0051] A sheet of media "P" (FIG. 1 ). ejected from the 
printer 10 output port 19 by a paper feed roller 11201 
and pinch roller 11203, passes over a media guide pivot 
ss 11223. A downstr am pap r path s ction of th guide 
pivot 1 1 223 includes a plurality of pap r supports 1 1 001 . 
11003, 11005 upon which a lateral edge margin of the 
advancing sheet of paper "P' will ride as It is ejected. 
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[0052] The media guide mechanism 11009 again in- 
cludes an upstream back wall 11210, a downstream 
front wall n2l1. a substantially vertical rear wall 11212. 
and a lower mounting fixture 11213. each being similar 
to the previously described embodiment. The lower me- 
dia guide 11208 is mounted to the back wall 11210 and 
front wall 11211 of the media guide mechanism 11009 
to freely rotate on mounting pins 11221 (only one of two 
visible in view. viz. journaled through front wall 11211). 
No biasing mechanism is required for the lower media 
guide 11203 of the shown embodiment. The lower me- 
dia gu ide n 20S is allowed to fall into a guide mechanism 
cavity 1 1 231 under the influence of gravity alone. In oth- 
er words, if unsupported, the lower media guide 11208 
falls out of the way into a frame cavity 11231 formed by 
the back wall 11210. downstream front wall 11211. and 
rear wall n2i2. allowing any paper being supported by 
the guide mechanism 11009 to drop into the output tray 
16 (FIG. 1). The lower media guide 11203 is provided 
with a support pin 11225 on its upstream extremity. The 
support pin 11225 interfaces with a depressed, upper 
surface 1 1 007 of the media guide pivot 1 1 223, provided 
for acting as a camming surface to support the lower 
media guide 11208 in the PRINT POSITION as shown 
in FIGURES 11 - 11 B or drop the lower media guide to 
the EJECT POSITION as demonstrated by FIGURE 12. 
The pin 1 1 225 has a diameter less than the depth of the 
depression in the guide pivot 11223. Therefore, an ad- 
vancing output sheet "P" supported by the guide pivot 
paper supports 11001. 11003. 1 1 005 also passes over 
the pin 11225 without interference. 
[0053] A lower media guide shelf 11013, attached 
along the paper path outboard of the pin 11225. has a 
substantially flat upper surface 11013' that is generally 
in the media ejection plane of horizontal axis "A" (FIG. 
1 ) at some predetermined vertical drop distance above 
the output tray floor 16a which Is dependent on the de- 
signed output tray stacking capacity and clearance 
needed for the motion of the lower media guide 11206. 
Adjacently downstream of the shelf 11 01 3 is a lower me- 
dia guide incline 11015, having an upwardly directed flat 
surface 11015' ascending from the plane of the honzon- 
tal axis "A". The lower media guide incline 11015 imparts 
a first upward deflection of the ejecting media sheet "-P" 
as its leading edge contacts the upper surface 11015' 
The upper media guide 11207 has its downstream ex- 
tremity located above the upstream extremity of the 
shelf 11013 and the incline 11015 such that the combi- 
nation forms a diverging lead-in zone for receiving the 
leading edge of the advancing output sheet therebe- 
tween. Next, adjacently downstream of the incline 
11015, the lower media guide 11208 has an arcuately 
shaped, concave, lower media guide exit ramp 11017. 
It has been found that providing th lower media guide 
xit ramp 11017 upper surface 11017* with a radius of 
curvatur in the range of approximately twenty -five (25) 
to seventy-five (75) millimeters imparts a preferred lon- 
gitudinal bend to the advancing output sheet, stiffening 



It appropriately so that it is fully supported by a single 
edge captured in the channel 11205 until it is in position 
to drop Into the output tray 16 (FIG. 1 ). The upper media 
guide 11207 also is provided with a generally arcuate 

s shape of the same curvature such that its lower surface 
11207' Is parallel to the lower guide upper surface 
1 1 208*. A generally upwardly directed concave shape of . 
the upper media guide 11207 is such that an advancing 
sheet "P" tangentially passes below a lower surface 

10 11207' of the upper media guide at its upstream extrem- 
ity. 

[0054] FIGURE 1 1 A indicates the general paper path, 
arrow 11301, through the system 1120 between the up- 
per media guide 1 1 207 and the lower media guide 1 1 208 

IS with respect to the generally horizontal paper flow axis 
"A" as shown in FIGURE 1 at an appropriate vertical 
drop distance above the output tray floor 16a. As in the . 
previous embodiment, the height of the guide mecha- 
nism 11009 above the output tray floor 16a is dictated 

20 by the need for the returning lower guide 1 1 208 to clear 
the top of the stack of media sheets in the output tray 
16 when it is filled to its maximum design capacity, e.g., 
the height of fifty sheets. In operation, when the trailing 
edge 11304 passes downstream of the nip of a roller 

25 11201 and pinch roller 11203, the guide pivot 11223 is 
dropped as shown in FIGURE 12. The pin 11225, no 
longer supported by surface 11007, and the attached 
lower media guide 11 208 is allowed to fall to the EJECT 
POSITION under the combined influence of the weight 

30 of the ejected sheet and gravity, falling into cavity 1 1 231 
and out of the way of the previously supported sheet "P. 
" Thus, the sheet is free to fall into the output tray 16. 
After an appropriate wait time, such as when the leading 
edge of the next sheet to be ejected approaches the roll- 

35 er 11201 or received in the nip of the rollers 11201, 
11203, the guide pivot 11223 is rotated back to the po- 
sition shown in FIGURES 11 and 11 A, lifting the pin 
11225 and attached lower media guide 11208 back to 
the PRINT POSITION. 

40 [0055] Note that if more force is required either for 
smooth operation or to speed the retraction of the lower 
media guide 11208, a bias can be added appropriately 
as would be known in the art to augment movement of 
the lower media guide into the cavity 11 231 . 

45 [0056] Note also that in another implementation, the 
action can be reversed by biasing the lower media guide 
Into the PRINT POSITION as in the embodiment of FIG- 
URES 2 through 9 and having a surface of the guide 
pivot 1 1 223 push down on the pin 1 1 225 against the bias 

50 force. 

[0057] Referring to FIGURE 13, it is specifically in- 
tended that media guides can be installed on both sides 
of the paper path. The left side wet ink media handling 
system 1121 is gen rally a mirror construct of the right 
55 side system 11 20 of FIGURES 11, 11 A and 12 as shown 
in FIGURE 14. For some implementations, it is also pos- 
sible to use a simple, short, fixed guide for th left side. 
However, such a cost efficient construct may be less re- 
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liable, e.g., leaving the left side hung up after the right 
side system has dropped. Note again that sizing of the 
upper media guide on the right side is such that it does 
not overlap the printed output (printed side up). Howev- 
er, to support use of both U.S. "A-size" and metric 
"AA-size" requires that there be overlap on the printed 
output when printing on A-size media. Therefore, the 
guides 1120 and 1121 are constructed to have an ap- 
propriate gap so that, as shown in FIGURE 13, the me- 
dia sags away from the upper media guide and only the 
outer edge of the sheet tends to touch the lower surface 
of the upper media guide 1 1 207. No smearing of ink has 
been detected in tests of the apparatus constructed ac- 
cordingly. It has been found that an angle of declination 
for the lower guide from the outboard extremity of the 
channel toward the plane of the output tray floor in the 
range of five (5) to twenty (20) degrees, depicted as an- 
gle "b," is preferable. Having both side guide mecha- 
nisms active ensures that even In the event of failure of 
one lower guide retracting, release of a held sheet is still 
implemented when the opposing lower guide is retract- 
ed. 

[0058] Note also that at least one of the pair of guides 
is sized such that media having a smaller cross-dimen- 
sion than A4-size is sufficiently support by a single 
guide. 

[0059] . Moreover, note that in operation it is not nec- 
essary to support the first sheet printed. That is, the in- 
itial position of the lower media guide 208, 11208 for a 
new print job can be in the retracted, or dropped, posi- 
tion. The first sheet merely falls into the output tray 16 
as it is ejected, there being no need for concern of 
smearing ink on a preceding sheet until the second 
sheet Is printed. 

[0060] The present invention thus avoids smearing or 
blotting of ink which results from premature contact be- 
tween consecutively ejected wet ink sheets from a hard 
copy apparatus by supporting sequentially output 
sheets for a time period sufficient to allow drying of a 
previously ejected sheet before dropping a succeeding 
sheet on top of it. The time period required is predeter- 
mined and dependent upon the formulation of inks, pa- 
per, and the like as would be known to a person skilled 
in the art. In the main, the shortest time period should 
correspond to the longest dry time for the specific im- 
plementation. 

[0061] The foregoing description of the preferred em- 
bodiment of the present invention has been presented 
for purposes of illustration and description. It is not in- 
tended to be exhaustive or to limit the invention to the 
precise form or to exemplary embodiments disclosed. 
Obviously, many modifications and variations will be ap- 
parent to practitioners skilled in this art. Similarly, any 
process steps describ d might be interchang abl with 
other steps in order to achieve the same result. The em- 
bodiment was chosen and described in order to b st ex- 
plain the principles of the invention and its best mode 
practical application, thereby to enable others skilled in 



th art to understand the Invention for various embodi- 
ments and with various modifications as are suited to 
the particular use or implementation contemplated. It is 
intended that the scope of the invention be defined by 
the claims appended hereto and their equivalents. 



Claims 

10 1. A print media handling apparatus for supporting 
media during advancement along a predetermined 
flow axis, comprising: 

a media guide device (205-405) forming a pair 
of spaced media guide surfaces (207', 208') 
which extend generally along the flow axis to 
define an elongate channel (205) between the * 
pair of media guide surfaces such that advanc- 
ing media ("P') is supported along a print me- 

20 dium edge by said pair of media guide surfaces 

and directed downstream along the flow axis 
thereby, said channel including a first segment 
(Z2) which extends in a first plane and a second 
segment (Z3) which extends angularly upward 

25 from said first segment in a second plane so as 

to establish a sheet-stiffening bend in the ad- 
vancing media; and 

one of said pair of media guide surfaces (207', 
208') is movable such that the advancing media 
30 is selectively released from said channel by 

moving said one of said pair of media guide sur- 
faces. 

2. The apparatus as set forth in claim 1 , said media 
35 guide device comprising: 

the pair of media guides (207, 208) including 
a fixed upper guide (207) and a movable lower 
guide (208) such that selective movement of said 
lower guide releases the advancing media from the 
40 pair of media guides. 

3. The apparatus as set forth in claim 1 or 2, compris- 
ing: 

45 said upper guide (207) having a first cross- 

channel width dimension; and 
said lower guide (208) having a first segment 
(Z2) having an initial upstream second cross- 
channel dimension approximately equal to or 

50 greater than said first cross-channel width di- 

mension and, downstream of said first seg- 
ment, a second segment (Z1) having an in- 
creasing cross-channel width dimension. 

55 4. The apparatus as s t forth In claim 3, comprising: 
said low r guide upper surface (208*) forming 
a substantially triangular flaring region ov r a down- 
stream region of said first segment (22) and contin- 
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uing through said second segment (Z1) such that 
an outer extremity of said lower guide surface is 
wider than said second cross-channel dimension. 

5. The apparatus as set forth in claim 4, comprising: 

said flaring region lies in a third plane which 
declines inwardly from said second plane. 

6. The apparatus as set forth in claim 4 or 5. compris- 
ing: 

said flaring region has a cross-sectionat con- 
vex curved top surface (208'), tangential to the 
plane ("A") of the advancing media. 

7. The apparatus as set forth in claim 1, 2. 3, 4. 5 or 
6, further comprising: 

a second print media guide mechanism 
(1121) configured for defining an elongate channel 
to extend downstream from a second predeter- 
mined side edge of the output port (19) opposite 
from said first predetermined side edge of the out- 
put port and for receiving an opposite correspond- 
ing predetermined side edge of said sheet of media 
ejected through the output port such that said sheet 
of media is supported along both lateral edges 
thereof. 

8. The system as set forth in claim 7, comprising: 

at least one of said first or second print media 
guide mechanisms having a channel of predeter- 
mined depth and angle for turning upwardly from 
said first channel segment to establish a stiffening 
bend in the sheet of media ejected through the out- 
put port sufficient for supporting said sheet by one 
edge thereof for media having a width less than the 
distance between the first and second print media 
guide mechanisms. 

9. A method for preventing premature contact be- 
tween consecutive sheets of output print media 
having wet ink print thereon, comprising the steps 
of: 

receiving a first sheet of advancing output print 
media having wet ink print thereon at an output 
stacking area having a substantially horizontal 
floor plane; 

consecutively receiving and holding in a plane 
above said floor plane each subsequent sheet 
of advancing output print media only along both 
longitudinal edges of each said subsequent 
sheet; 

imparting an upward bend to said subsequent 
she t by directing a leading edge of said sh et 
at an angle of asc nsion from said substantially 
horizontal plane wherein said angle is prede- 
t miined to impart a sheet-stiffening bend to 
said sheet such that said sheet is supported 



above said output stacking area by holding said 
longitudinal edge until a trailing edge of said 
subsequent sheet Is received and imparting a 
cross-sectional sag to said advancing output 
5 print media sheet such that wet ink thereon 

does not contact any mechanism during said 
time period; and 

following receiving said trailing edge and hold- 
ing said subsequent sheet for a time period suf- 
10 ficient for drying ink on a sheet, releasing said 

subsequent sheet to fall under force of gravity 
onto each immediately preceding sheet in said 
output stacking area. 
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(54) Device for handling a freshly printed sheet 

(57) A sheet media handling system (20) is provided 
for use in supporting a sheet ("P") ejected from a wet- 
ink hard copy apparatus (10) output port (19) while ink 
on a preceding sheet in an output tray (16) is allowed 
time to dry before depositing the succeeding on top 
thereof. The systenn employs a pair of guides (207,208) 
having an elongate channel (205) therebetween which 
receives a predetermined side edge of an ejected sheet. 
The channel bends the sheet in order to stiffen the sheet 



along its longitudinal axis such that only one edge need 
be supported. Once a trailing edge of an advancing 
sheet is ejected from the output port, a lower guide (208) 
is retracted whereby the sheet falls under the force of 
gravity onto the output media stack ("8") in the output 
tray. Several advantageous lower guide upper surface 
(208') constructs are disclosed. The advantages of the 
use of a guide mechanism (1120,1121) on each side of 
the advancing output sheets is discussed. 
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